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Sources of Information

s sy, s s gt il

The informalion in this document was obtained from installation and unit faciiity users, and T
from DA and MACOM personnel. Docuaents currently used for determining facility designs have been
referenced, including TM 5-841-1 and DG 1110-3-80.

S i

Tyves of Information !

The page formats of the document contain eight specific types of information. {See any
"function" set of pages in Chapter 3 for an example.)

1. function: This is a statement of overall mission for a specific part of the mairtenance
or cleaning facility.

2. policy: These are the regulations which define what must be done and how it should be
done. The irformation is taken from documents such as Army Regulations, Field Manuals, and Stan-
dards of Procedure,

1
b

3. issues: This tells how the functions should be improved, or indicates whether there are
“trade-offs” related to pollution, efficiency, or economy issues.

4. assumptions: These justify the recommendations for function performance as statements of
the conditions upon which the facility information is based.

5. activities/personnel/equipment: These state specifically how the functional operations
should be performed.

6. reguirements: These are qualitative statements of objectives, written in performance
language, that describe a facility's objectives and its technical nseds.

7. criteria: These statements, developed directly from the requirements list, provide the
quantitative and/or qualitative means of determining the appropriate design solution for a facil-
ity.
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8. guidance: Planning concepts have been transiated into potential gquidance in the form of
statements, sketches, and diagrams to provide reatistic advice, based on design experience,
regarding the approoriate, "optimum” soliution.

Using This Document

This document provides tactical vehicle maintenance facility planning concepts based on
relevant backyground informaticn. DA and MACOM personnel can use this information fo evaluate the
policy modifications required for the construction or equipment procurement needed to carry out &
described maintenance practice if it is desired to implement it.

Readers interested in developing pelicies regarding vehicle maintenance operations, equip-
ment, and facilities should focus on comments about space criteria in Chapter 2, the recormenda- -
tions listed in Table 3.1, the policy and issues coiumns, and some of the items in the equipment
columns for each space in Chapter 3. H

Readers interested in developing functional requirements for a constructicn project should
primarily fccus on Chapter 2 in sizing spaces, the function, activity, personnel, equipment, and
requirements columns in Chapter 3, and the space relationskip diagrams in Chapter 3.

Readers interested in development of design criteria and guidance should give attention to
Chapter 2, Table 3-1, the reguirements, criteria, and gquidance columns for each space in Chapter
3, and the format for presenting facility information. As ncted in Chapter 3, the numerical
values for criteria, dimensions, etc., need further evaluation and validation.

If readers are 'nterested in building design information, this document might be usea with TM
5-841-1 and DG 1110-3-80 to gain further insights into the requirements of a using service.
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2 SPICL ANALYSIS FOR FACILITY PLANNING PURPOSES

General Space Guidance

(ne of the most btasic requirements of designing Army maintenance facilitics is determining e
rational basis for qenerating space requirements from stated user needs in the form of functicnal
requivements, These functional requirements are prepared as the basis for both 1391 and project
development brochure (PDB) preparation. When the actual construction drawings are prepared, such
guidance is useful for determining both the actual sizes of spaces and the funding levels and
costs per square foot. Therefore, it is important that all the participants invelved in preplan-
ning are working with the same source of how the space requirenients are generated and where cer-
tain space allocations are negotiable in terms of variations. To this end, two basic documents
provide guidence for generating space requirements in TOE maintenance shops.

Spaece Referenice Documents

ach maintenance 3space is operated either at the Battalion level or the Company level., is

such, Lthe Table of Organizetion and Equipment {TOC) it a basis for selecting the equipment, per-
sonnel, and job specialties necessary to accomplish the mission of a particular organization. For
CXumplE the TOE for the armored Battalion will specify both the personnel and the specialty codes
for the various jobs required to maintain all of the Battalion's equipment. Obviously, for vehi-
cle maintenance shops, the most important specialty codes (MOS codes) are those dealing with vehi-
cle maintenance; these will serve as the basis for generating many of the space requirements later
on. TM 5-841-1, Space Plawning Guide for CONUS TOF Maintenance Facilities (March 1977) translates
personnel allotment, vehicle mix, and the MOS code information into space c¢riteria by describing
the rationale for structuring spice allotments to accomnodate mission needs of the various Bat-

talions and Companies. 0G 1110-3-80, TOF Vehicle Maintemance Complexes (hugust 1979}, provides
the user with a better understanding of the space allotments and how they work for the entire com-
plex. This document specifies overall planning procedures for vehicle maintenance facilities and
provides space guidance not specified in TM 5-841-1.

- "J}.‘”""“"" - At e ek e bt “r - e
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Comparison of Space Guidance Rat

1 5-841-1 is based on the evaluation ¢
erly designed shop maintenance facili he transiates specific space requirements
square feet. The number of bays re i to accommodate vehicle repair and mainterznce 15
on the number of personnel assigned to various Battalions, which is specified in the TOE.
M0S codes specify the relationship between vehicle mix and the number of mechanics required o
service those vehicles." Tables 3-1, 3-2, and 3-3 of the TM list these codes and translate them
into space requirements based on where these personnel would work in the building.

The rationale for space zijocati

The rationale for develeping space allocations presented in DG 1110-3-80 focuses on areas not
described in the ™. These are usually exterior areas, such as washracks, filling stations, out-
door maintenance areas, deployment storage, and i0E vehicle parking. By reviewing the space alle-
cation rationale presented in both documents, it is pessible tu compare overall comprehensiveness
as presented in Table 2-1 of this document. This table also compares the rationales specified in
the ™M with those specified in the D6. A comparisen of the rationales for the layout of a mainte-

nance shor's various specific functional areas shows that they are complementary. Thus, by using

both documents as references, the users are provided with a set of criteria for allocating space,
which #i11 enable them to determine the necessary planning requirements for 1391 or P0B srepara-

tion.

The Space Planning Process

Figure 2-1 shows the space planning process used to determine maintenance facility space
allocations. This flowchart is based on review and compilation of the T and the DG. The chart
is divided into four sections, all based on the assumption that TOE is the starting peint for
determining Battalion size specialty codes, and necessary equipment. After the users have
extracted the M0OS codes for mission accomplishment, they should $i11 out forms A and B in the
Appendix of TM 5-814-1, and then begin determining the allocations for each area. In some cases,
as shown in Table 2-1, the basis of space determination can be the total number of individuals,
the vehicle mix reflected in the MOS codes, or the various allotments of equipment necessary to
accomplish the mission. Once these quantities are known, the square footage requirements can be
generated quickly from the guidance contained in either document. Figure 2-1 also shows some
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areazs for whi : neither document conta idan These 235 1 need for the further
investigation in the development of space regui t 1y included 1n
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Comments on Guidance for Space Usage in TP Shops

Tae guidelines for the allocation of space presented in the 3pac F;ﬁg Guide, TH 3-84}
are the result of work done by Indusirizl Engineering Firm, FMC Corporation, after Iookxng at
number of ery and industrial maintenance sheps. This report was d rough Norfolk District
offices and submitted to OCE for %?cﬁf?iréiéﬁﬁ into the written 1576, This report served
the basis to look at a broad range of Army TOE facilities and to construct equations for space
allocation. Additiona. planning information needed includes:

3
i
=

i. Tne allocation of space for imnovations or changes in the existing equipment.

2. An examination of existing operating procedures which may impact on the allocation of
space or its arrangement.

3. HNew ways of relatiay Tunctional areas based on statistical docementation derived from
existing facilities.

4, Future tzchnological innovation. Possibie space allocation impacis can result from
changes in vehicle design ana equipment {particuiarly the deve?s;rEﬁ, of new mobile equipment with
electronic gear), and changes or innovations in servicing equipment policies or procedures.

Réferring to Figure 2-1 (Space Allecation Process), five specific zllocations of space should
be noted:

1. The allocation of PLL storage. The problem with this particular allocation (2 sq ft per
person in the facility), as presented in the TM, is that it represents an average of existing
facilities examined. [In an armored Battalion, this space allocation is not enough because it is
necessary to store large tracks for the tracked vehicles in PLL. W¥ith the removal of this space
allocation for tracks, the 2 sq ft per person is too much for an armored Battalion. On the other
hand, for a transportation Battalion, 2 sq ft per person is not nearly enough space to handie all
the PLL equipment. The allocation presented in the TM is the result of averaging across different
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4. bBirect Sy

next io ihe |

0G does pr :
the relationships between spac caticn and the flow of items

1

of this docwment}.

One of the mejor issues in a TOE shop design is flexibility to accommodate the different
types of Battalions which have different needs for space, i.e., Armored, Transport, etc. Since
the KOS codes from each Battalion type dictate the kinds of space and necessary supplementary
spaces required o service that Battalion, each TOE complex is oriented toward a specific Bat-
talion type. In theory, this is acceptable; however, in practice, Battalions are often switched
between various TOE facilities with little regard.to whether the facility wes originally designed
for that type of Battalion. Some serious consideration in space allocation must be given to
structuring an optimum facility which will accommodate the flexibility required.

-An-adequate working area is basic :0 all of the functional spaces presented in this document.
apter 3 includes some recommendations that will impact the kind of space allocat ons presented
n -Figure 2-1 (and the criteria in Table 2-1). These recomuendations in space allocations are
ig ed in Figure 2:1 with an asterisk (%) next ic che organizational maintenance {0Mg} sheet
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aown tize and overall msintenance and supply costs.
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issues and assumptions

Ve

Cozmany unit integrity ars facility layoul

Currently recommended 1ayouls for grouping compa
not provide for circulation between bays viz an
{5} require a large clear-span for the buslging
circulation routes are Fore convenient, and shor
less expensive. Grouping company $haces 3150 enrasg

£xtent of activities perforred in bays.

3. Two in-line bays are adequate to meel the unitheduied Satnlema™e
PR

ang repair requirements of each company (normaiiy 5) o
organizational unit.

&, Currently, minizsl tire-changing tosls are provided at ua 27-
ganizational level. TYire changing is therefore frefiicient a=Z
hazardous, resulting in damage t0 tires and rims ang injuriss

to personnel. {See “Tire Shop™ sheets.)

QOverhead hoist for materials lifting.

Currently. there is no provision for other than menual lifting

capability in some bays. Personnel are injured, and equipment is
dacaged if manual 1ifting 15 used to remove and replace moazerately

heavy parts.
{3} A small hoist will recuce injuries and equipoent damage.
{b} Parts to be Yifted weigh =ore than 100 b,

wariaplte, funitrer
ot =arntensnie or
repatr operationg

i

gy, partasle 3¢ frasg
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FACINITY RECOMMPNDIATIONS  Service Zuis {tunction )

22308 207 Tre Jhamgey f ime

BACKGROMAD:  Service pt
5hops generally are res
changing and genreral in
Vighted, have poor or &
have inadequate waste ¢
no E3Interance suppart
dispensine} ss50ciated =

RECOMMENDATIONS: Instaile
tracked and wheeled venic
lighting, ventilation, was
power and bottom drrin for
suxilisry Hghting o 32 5
pit area.

4
13
L

IMPLICATIONS FOR THE FACILITY: Exterifor greass racks wouls be
elininated. TOL maintenance facilities o 5e pravided witn sufficient
service pit and service pit/clear floor cosbinalion bays i3 acconrodate
the performance of virteally all tactical vekicie maintenance operations
NCO0rs .

BEKEFITS: Minimization and control of pollutisn sischarges, corservation
of petrolevn-based products and increased eff{ of zaintenante
operations within the TOL maintenance complex woylg resuls.

OM-3
SERVICE PITS )




Y equipment
N AR S LA Y A
4. 2erove 02 replace parts
5 Test venyile
SCHEDULET 1 =agmanic, (See guidance siketcres.)
1. Brive venicle ¢n ang
off pit,
2. Drain and/or replace:
#nzine ofi
transsissien flyiwe
gear/transzission oil
hydraulic fluig
Srake fieid
3. Srease cosponents.
4. Zes0ve ans replate paris.
5. Test venicle.
— A
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. Ilmmination,

&, Exhaust syste= for engine exhaust.
5. Conveniert ofl collection ang dis~
posal syste= for draining engine
oil at workbench.

§. Tesperature.

{ quidance

2 {lose 3o

]
-
L3
1

1 Loncentent 2(est 0 paviing ares

363 2 Doasd Paas
/L'. WP BHCE LUGAT TN -
/ CMRaTiD D CENTIA- WISTE AL SISTEN

—

|
i

|
1

AL

?
1

———

: (e
O [

[
'
[}
- ]
" l‘
-

|

e

ArPrDR WO

o e vl

k




i
i ! Ll il % Ay ome
i
ﬂ.:;ﬁ!. l...}ﬁ. .- T g —
, , T
| |
L) v
| ¢
. ¢
' - n .&
| | L
| , ! r
,, 7 ?
” , . ;
| 3
n
] AR | Lok _“
” Vo2 _ .
| L ! l
1 l
m

T
f

L -,
& i
s £

TIRE SHOP




QO €y 4

tr21:al =aarter2n 2 22e 2-

™

I

38 . ¥ e

aga1-2.%51

Sepa ¢ o
o

ez " e Yrxr

Bl L o4

Lre

ezt 8 8

inflaze tvre

23%e

Feplaie wheel o wem

$10re matte tres

SN Y Al R

S

SRRl T o

Ireca Tires of

Zaxinsy for siorzg
tre trams, volges
for LReelapr Ut
PR AT Lt
saghine, #3202
L =R T




- q
* 2
El = = = = S e S
[ requrements Ycriterla__ ) ["quidance )
.
Compressed adr, b 120175 psi. BeiTat on wn  TAUNTS NIMTEE Tannf o [Tt g N : 5
LE 5 SREVCR o
. 2. flectrical service 2. e, O A Thees hiiiedestnd
o VP arcl. =
3. Water supply ana sanitary drain. 3 - B A cooea
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TEE
NPT
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SUPrLES ¢ MLEA
- 1. Spzce conventent 0 exterior
door (6fL. % or CH).
2. ire shop should be ceatrally
v lagsted in the Battalion shep,
3. Shor zist be on the ground
ficor of facility.
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FATILITY RECOMMENDATION
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BALEGROUND.  Existing guidance ¢oss not address tf
ssace, safety equiprent, or associated suppers fe
formance of we)ding operations at 10f maintenance

RESOMMENDATIONS: Space, necessary safely eguipsent, and ass
suoport features saould be provided for in I3f mainterance cosgleses.

WMPLICATIONS FOR THE FACILITY: Proviston of $pace anc supnorlive
eag1prent for welding at TO£ saintenance corplexes will enable
weiding operations to be conducted indoors.

INEFITS:  Improverent in the conditions under whith welding operaticrs
-¢ conducted at TOE maintenance corplexes for increased personnel

OM-6
WELDING SHOP AND BAY

w
"
W

ard Srassedly o tares

ORI

»

tronal Tevel usvally wavelves cereening
52 0f the COTON ke Days

RSN T SU—.

"

o




(activities Y personnel

1 : reepare “a%erigly for i ws'2er rer
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AL T SO 3

iding ray be used

- X% ard ar: eelding 3¢
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3 unit wiil be .ses
2 Ind endine evhaust
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Yeriteria

Or door for verizt

L

Power supply for welger.

“r

>

Task iighting at Benches.

e or teds 0F the small marele~. -
anCe tays -

T3 k12 9, (Ser guidanced

g, &
£-f5. ceiling, or ¢} natural ¢
ventilation 15 mo! provided, :
eral ventilation sysiem is req;
with 2030 (FM peor weider.

ocal exhaust hood with
nge 15 provided, 100 Fp¥
e orovided in zone of

{See guidance).
£ f.c. {fluorescent fixture over .
pench). )
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(activities

equipment
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Fire extinguishers {QS#A}.

Material-handling equipment {28sA).

1. -
12. Carsoy.

{All =motors are 12 be explosion-proof.
All fixtures and switches are io e
class 1L}

s 0 3 T g T 0
requrements criteria { quidance
: I 2 o7 “ewer grargery auinorizes - 1 lentral for entvee Battalion
Ry
I - =ore ghargers asiheviles - 2 {oneemrent 200885 0 DIrXing arey
& 8
3 Direct access 10 ouispors
i. Toer. P
¥ £z all 4. w0 wmeingT sygns {(SHA)
e
L S Feceptlacles Mated a%ove charging racks
3. maler. 2 {oid water li%s.
. . 6 Rzcus aa2 frer setal equipment shiulz M coaled OF covered o
5. 2, Fabrigates with scig-resissast Drevent shatc GENsration And be s(1d-resisiant
niping sateriais.
e /-.\-"
= : i L &) -
3. Azeg.zte Iigniisg. S, 83 f.g, flugresgent 2r irlangestent kvt W L 2riarey O
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7. Exmaust ventitation  Zeparate 1
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8. Sink with acid-resistant surface & - s -
and fauret, —BE&M” ol
3. Emergency shower i{see guidance}, 3, - 1 SedTing W
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15, Emergency eyewash fountais, 10, - &) yan
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;e for plckup.

FENTFITS: 1ot of wagte discharges from small Darts ¢
potentiai recovery of solvent at the instailation level,
type of solvent e=ployed in these operations. Contrel of
e

nese gperaiions are perfo

mr fal s=all parts ¢lee
£341pment capable of recyc
- harge via separdte coii

mal reclauaer.

Space assigned for a part
cospercial small parts ¢is
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operational efficiency of mainterange personnel,

PARTS CLEANING

(tunction - — — )
lear fe:s d Clezning Agem: 2 :
Solvent :

i

\_ _ . o ,, Fi

( policy

1nlenanie areas Ih2 o2

}_ .ﬂf"g-r 'Hé’- é-‘- x

repaired gns ¢
£8 2¢ Sepst

i

W

H
&
i
H
i
i
H
£

PR




i

—

.

Sae

t
"
{
-
» " [ 9
: h
4 s
\ . 1
ﬁ 4w L
= s . ¥
8 .. - .
.
o
» o
39
[+
g%
B
H
]
bR
o -
1.
]
w ¥
e
-y




1 criteria

]

PR W

PRI Vs
- i

N
H
i
1

'i

IRe=
SN

;;\' P
1

aalir

il

Ay

aL




- e i*
R8s and

=2 Havmisfaace oF Jera

W

OM-9
COMMEL/FIRE CONTROL




oy

"




"

[

[

an

L4

Liabie doors.

R20f spunted anienma, (Wi1th Cadie
extending into {OM¥EL rocm. )

W

e

w

TeTeEtent U0

Fagmrert %

B TR R

PR -
atie i T =

-Egare 4y

S2rIVNg Jred

2R 0Pty A2ALES

e avrtdes

i CMan e Ted e Mg

geslbdiibt

A

i i

ETIF el [ iP 0 F7

TESTON TNRD \WoTESWToNS

"

.




e b

[

¢’ i
d by ainiiy
Taded O3 3 A TOOM

| I SRS T o'

&sﬂ‘ﬁ’&%@ﬁﬁ-

W Gekzunis A8 O mluD MK

TIRE CONRO- \WORK AREA Lo 1)

#

o




OM-10
PARACHUTE SHOP

{ funclion

agn_s

a2 jrsIBciion 8 Palang







~ Ycriteria

[ guidance

X

&

N

oy

o
o

&
»

w

m

o

o

g and senitiaticn

LT TR A

The effectice -

15 syelces b, 1

sersgenel expac

peT pErsc e 23
Z. H =13
H H 15
[ 2 L
=2l £ re
{le H

0
-

3
s o
T

b
£

¥

4

Carony Taetvng

Stergse Biny Pailer
Kerved 1ot

X

t

aze

]

=
P —— T T

Pirazess Repils

&7

FERooNNEL LANOP SPAE

Packing Laveg

120*

———t Oy f

CARGD LA SFRE

AT WWaNE BN
¥Ya~ waDeo

=7,

SEETON TTHRY WoreTRaLE

13

o arn

Lt




o
2 &

harasiand aveas,

t1rg coerstions,

o

e

[
i
i v

ties of this type as ret
-s-a'rah-atmﬂ

A1 1TY: fzployment of the facility =113 2
cse"t remgvai of aeste oils from both wheeled and tralusd

with ke esployment of the hotl waler washing capabt
:)r-avmed. =aintenante cleaning can be performed sfficiently wit
the use 2° solvents or diesel fuels (desonstrated in testing 1
Lewis, WA}, ihereby both minimizing the grantity of orocess wat
15 be treated and tre levels of esuisified ofls in the waste s:

BEXESITS: Benefils 15 De derived from employment of a fatility of
this 1ype 3re as foliows:
1} sperational flexibility

E’i

iz, efficient maintenance cleaning and waste oil handlirg capaniisty

{3; =inimization of process water use and therefore gquantities to
be treated

14 minmization of the quantity of emulsified ofls in the waste
streaz and thereby minimizing the trestment costs.

OM-11
EXTERIOR LUBE AND CLEANING AREA
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g5

taciical equipment should be segregd

wailewaler for economy of wastewater ire nt
taz13cal vehicle wash facility should Be provice
and possidly interior washing of venicles returr
speratiors.  {See “Central Wask Fack” smeets.}

b, Provision of power pax 451lies for #<63 ang
wouid significantly izprove the efficiency of
szintenance operations and reduge ofl spillage.

[l

Soth not-water washers and power-pak o5}
provided at exterior saintenarce bays.

froz 2 training stendpoint 1o perfo = en
with on-nand reiriever equipsent.
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i, iighting for 24.hAr. operation. 1. 25 € ¢. uncer candpy. =
1 2. waste of} nandling and storage. 2. 1000-gal wvented tank with provisioa .
_ for externzl pump and access mankoie H
for siudge cleanout. % - )
el T e
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HENTATIONE. Trazn In2e2ing and Storage Area

are currgnily determired
~¢ saintensace aclivities

flizinate the oulddor servi(e area and provide an

ranging and sterage srea at the maintenance complex.
4 conrepte raip isyntra=n} of suffiClent strength
iest tank angd providing adequate field of visien

ed at all TOf maintenance coopiexes servicing costat

FOR THE FACILITY: Improved track changing #-7 Gun
151 operations ir 2 separate, Zedicated space

& track changing and s$10rage area would provide

space for tank gun synchronization, resuiting

ective use of personnel.

OM-12
TRACK AND GUN AREA
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zatton naving adequete fleld of
view for target sighting.

( requirements criteria

1. Mard, fhi surface, adequate for 1. Concrete,
withstanding tracked vehicles,

2. Adequate space. : 2. (See guidance).

3. Adequate 1ighting to perform minor 3. 35 f.c. at work surface.
maintenance.

4. Yr‘ch s:bngo area must be secured. | 4. 7 fL. high chain length fence.

5, Synch ramp for tank gun synchroni- 5, 15% s0l1d concrete ramp sized and

designed to support the entire body
and weight of the heaviest combat
tank and placed with adequate fieid
of view for target sighting.

( guidance

}. The ares for changing track should be at ledst the [total) Tengtn
of the longest tracked venicle assigned to the unit plus one trach
length,

This area should be 4t least as wide as the widest trached vehicle.

>

3. Asmple working space dround the vehicle and space for track storage
should de provided,

3. When the space i3 to be used for gun tude replacement, idequite
area for maneuvering and parking a wrecher or similar venicle at 2
900 angle to the gun tube should be provided.

5. A 15° remp should de incorporated in
the track changing ares for tank
gun synchron{zation.
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FACILEITY RECOMMENDATIONS:  Centralized wash Factlities for mheelesd ar
Tracked Yehicle Washing.

BACKGROUND: Current washing practices consume substantial amounts of
time, manpower and large volumes of potable water. {aisting treatment
systems are generdlly undersized and inadequately equipped and maintatned
to treal the volume and quelity Of wastewiter being discharged fror the
facilfties. Effluents from these factlities generally surpess requla-
tory agency gquidelines set forth tn NPOLS permits for washréech wastewater
discharges.

AECOMMENDATIONS: Rewmove washing operations from the separate maintensnce
facr)ities, Previde centralized wash faciiities with wastewster treatmen
and options) recyCle based on vehicle types and installation mission.
Instal) cleanting equipment for maintenance operations in tecticel equip-
ment shops. Use high presiure, Tow volume washing equipment,

IMPLICATIONS FOR THE FACILITY: Scheduled use of the wash facilities
nsy be required following major exercises. A wastewster pollution
monitoring point will probably be required at esch trestment facility,
Operstion and meintenance policy will be required for the control and
uplhoep of weshing and Lreatment facilities. 1G directives and loca!l
policies regerding venicle cleaniiness should be relaxed 30 that washing
1s required only for metntenance.

(2272155 Wil) improve the efficiency of the weshing operation. Wil)
reduce tre srount of weter required (0 clean the vehicles as well gy
eliminete the need for using polluting cleaning atds, Seperstion of the
washing end cleaning operations would allow for more easily meintainadle
and cost affective treatment systems Dy o)iminating the use of potentias)
potivtents, Mecycling of Lrested wastowster would reduce water utility
costs ot installations where weter Is purchased and elleviate weter
thorteges in wiler-tight arses. Washing of vehiclas returning from field
enercises would heep dirt and debris out of the maintensnce shops. -

t

OM-13
WHEELED VEHICLE WASHING
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"inuu and assumptions
1. Mastewater treatment

a. Wathing of wheeled tactical equipment is presently performed
using hMgh volume, low pressure washing equipment or washrack
hardstands that are generally subject to storm water intrusion.
The use of these areas for the clesning of engines, engine
poks,etc., using detergents, solvents, diese) fuel and other
agents in these same areas further complicates the treatment of
wastewsters from these aresas.

Centra)izing a1l vehicie exterior cleaning at one
or possibly two locations wil) result in:

1. Reduced water usage.
2. Minimized pollution control costs.

Advanced Practice 1:

). Sevings in manpower and energy.
4. Lessening of unit integrity,

(activities

 personnel

Y equipment

1

(2

Position vehicle in
washrack.

Prepare vohicle by re-
moving non-soluble debris

Wet down vehicle.

Pick out mud from treads,
etc.

Final wash of extertor,

Clean personnel compart-
ment.

Wash down platform,

Wheeled vehicle 1.
operators
(2 to $ ran-hours 2.
each vehigle).

Nose with noszle.

Misc, cleaning tools.
Pumps 0 maintain water
pressure at all stations

at once.

0i1/water separation
unit.

Wheeled venicle 1.
operétors

{172 to 1 man-hours
each vehicle),

Commercially availadle
truch washing drive-
through unit specifically
designed to accommodate
Army wheeled tactical
equipment. (See quice
ance.) -

Nand-held high pressure,
Tow volume wash equip-
ment for the washing of
Jeeps, equipment that has
broken down in the field
and certain engineer
wheeled construction

equipment,

Low pressure,low volume
hand-held hoses at
interior cleaning stalls.

Solid watte containers
at all interior cleaning
stalls,




> T

requirements criteria )

1. C'oh!' water supply (potable} with 1. Yolume: 3G qal./min. hose attr
booster pump. pressure: 70 to 100 psi.

2. Hardstand area. 2. Reinforced concrete pad, 37 f1. »

20 ft. min. vemicle wash station.

3. Hosc deliver, systerm. 3. Fleaidble 1- 10 2-in. 20-to 30-f1 -
long hose with nozzle from overread

{20-11. ~high) frame.

4. Cratnage trench. 4. 36 in. wide, 12 in. deep leading tn
oil separation unit.

5. Wastewater treatment system, §. For [PA std. specifications.

1. Non-potable water supply. V. Pressure: 100 psi at nozzle.
Volume: 20 gal./min. (2 to & gal./
min. for interior cleaning).

2. Hardstand, paved area. 2. (Same as above.)

3. Hose delivery system. 3. Flexible, reinforced hose with
nozzle.

4. One low pressure, low volume
wash hose per vehicle for
interior cleaning.

b. Two high pressure,low volume
wash hoses per vehicle for al)
suppiemental exterfor wash bays.

A. [nclosed all-weatner washing facility | 4. Equipment to provide com.tete exter-
for exterior cleaning, for surface and undercarriage uasMn#
of virtually all Army wheeled tacti-
cal equipment,
L .. v
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activities equipment
T Sgnt or aemite v [ PRI
=3e"rs s
LiTH Cagace *
T fre,gre went e T ve-
N T L LYy
neg
lrdingze

3 st 2men aerilde

4 P dut

S fy al wmash of gxterlor
6. {lear enjire Jomp !

s

7 {lean pers (0o

8. =masn platfors

Advarces Practice 1:

Centrzlizing 21l vemicle exterior clearirs af ore

or possidly iwe loCationt will resuit in-

Reduced water usage.

®inizized poilution control cosis.

Savings in manpower and energy.

Lessening of unit integrity.

Advanced Practice 2:

i.
2.
3.

Reduced water usage.
iess time on wash stand.

Less manpower needed for washing

Lreating a pre-soa.

area for tanks would result n,

Il water secsratsoe

1. venicle staging
2. yenfcle pre-wash
3a. Yehicie dath.

3b. aasn i

5. Yenicle assedly

hotes acd pOIl’ey
Sooster 2440
Lighting

irase Bins

1. Orive tank through bath.

Stors water 36 conc  bath.




requiements: criteria”

B e —- — - ' had
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1. Lold aater s.uysly (potatide) with 1. yelurer. 30 gad./min, hose with "
bogster o pressures 10 to 100 pyt, T—’—-f
. MATIAtArT aves 7. Keintorced concrete pad, 30 ft, T '['3“
4 (1. min, yehitle wath station, P
1. hmgte Seli,ar, ater, oo Fleatble 1o to 2-4n, JO. (o Ji-f4 ..
Tong hose wilh nnztie from overhoad W
(2018, <nigh) framne. KIOITIE PP Pgas 1Y -i
Uy P "
4 Jratnage srenge 4. 30 in, wide, 12 1n, geep leading to ‘- -]
o1l eparation untt, ! w‘:’m i W Jok
)
5. wasteasler tresrant syviom, 5. for (PA std. specifications, || N& \
| W — "I ot
T2y mtsur ¢
WASH I9LAND DYTALO
V. moA-uotacie seter supply, 1. Pressuret 100 psi ot noszle,
! Yolumet 20 gal./min, (2 to & jab./
min, for interior cleaning),
2. Marditard. 2, (Same av above,)
3. ey rasse, 3, Ilestble, reinforced hose with
notile,
4 Paeed srea. )
5. asrlesater treatment systemy,
. mater corsaineant ares larqe 1, 80 ft,, 0 in, long,
novir 1o Mg gn M 1" tank end lm 12 14,4, 0 in, wide,
mnowin tor sre r3tation of track r
wier, 2, Conc, 12+in, reinf, to support 40
tony distributed Joeding,
L A _J
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BACKGROLND. At
personnel are |
areas, shops, &
facilities the
stor je.

s for supervicory
atrines, slorage
Bays., AL sorp

2iC., 1% used for

RECOMMENDATIONS: offy. 5 for <
should be located on ire secors
$0 that supervisory cevsomnel ¢
ante bays and parking eveas.

rative personrel
be positioned
n the FaInten-

econd fioor pasition provides
15ery personnel (o observe

IMPLICATIONS FOR THE FACIL
< v
Ses =ore space for storage

secluded office space bu
saintenance activitias. It alss prov
and shods on the ground flsar,

A4
ail
t

BENEFITS: Positioning office scaces on the second floor 1s
better utilization o the lower level space. An overview of the
caintenance activities will provide managesent better opportunities
to optimize personnel effectiveness.

OM-15
MAINTENANCE OFFICE

tunction
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Calsrance perateong
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Tssues and assumplions

1. tocation of adninistrative aress:

ALY administrative spaces are located COntiguous wilt the §pajes
they support.

2. Ulspatching control location:
The Battalion should control dispatihing {f only one Gattalion
is located in the compound. 1[f more than one Battelion 1s
located on the compound, dispatching should be located In
the bays. (See space 24: “Sentry/Ufspatch™.}

3. Latent of reference menuals:

Lach Co. end Bn, needs & reference library for deployrent, The
8n, will have o much larger amount of reference xaterial.

Do Yo
(activitios personnel equipment o J
Vo fupervistar/iantrol . fattaiton 1. 4 d&evey m/ihalrs
4o Records aeeping. 1. Myintenance S titey - $edramer
RAARTY 14 )
3. Job order procesting. Vo2 cabinets, bhoan oo dn oo
Vo« mareant officer, 2 60 10, Nign,
4, Library of reference
manuaty. ) - Motor vergeant. |4, 7 boob cases - 15 40
120 tn. 0 12 tn. nigs
} - Recevving clerk,
Compan,
I Motor serqeant. 1. 2 geshy w/chairs,
| Receiving clerk. 2. 2 files - d-drawer
1 Motor officer 3. 1 cabinet, 18 in.s 48 ¥n.a
(absent from ares). 60 in. high
4, 2 book cases - 15 in.a A4
tn.a 12 in, nigh,
- A A_ )




( requirements

™

(criteria

" Adeqiete space.

Power.

Lighting.

Heating, coolfng, ventilation,

Communication,

80-90 $q. ft, per person with
additiona) space for equipment ang
files,

110V duplex outlets each 10 ft, of
wall,

S0 f.c. w/flyorescent fixtures.

Winter: 68° f.; Summer: 78° F.D.B,

whare 4ir conditioning is aythor-
fzed by 000 4270.1M; 65° F.¥W.B.;
50% minimum R.H. ventilation - 10
CFM per person,

Coordinate telephone and intercom
needs with the installation,

B e S ——

~
Fr_guidmco
1. The supervisory personnel need to be able (o Observe the word
areas (bays; TOE parning). Preferably the admin, offiie space shoyld
be located an the second floor with windows 1n all walls,
N
ey Dy
rere A
— [ e
]
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| . OM16
MAINTENANCE SUPPLY AREA

(function )
Storage of Floor Dry, Clean and Dirty 5hop Towels,
{Janitor's Closet)
\_ i,
-~ N\
- )




Seues and sssomptions _ _ (activities (Personnel Y equipment

1L Snelves.
1. Receiving, None. Snelve

2. Lontainers with 1ids

2. Intpection. (clear S8-qal, dryms)
3. Placement. . Service vink.
4, Storage/inventory, . hooks.

5. Uispensing.




{ requirements -

Adequate sile.
11 lumination.

Plumbding.

Environmental control,

jlfcmoria —_— ____.____q

L.

Mintmum spsce to accomrodate ve-
quirerents based on sie and number
of 1tems to De stored.

15 oo, {use incandescent fiatyres),

Provide service sink,

Winter: 60", ventilacion: 2 CMf
per sq. ft.

12cated outside the tonl rux
Srooms, mops. cleaning supplies, amg the Ttbe snouly te o
tanitor's ¢loset,”

- . g

( guidance R

b

|

Lotationt 5hould e certral to Lot g arens et et e e i

atiesy 10 Gensrgl circulation nesr the 2000 st gnd Tt H

- 0

Llear Lownls can be diapensed throger tre encl v . ;e |

Tre floor Qrying COmpOund srd tne dairty towel (ontaine te ol
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|(issues and assumptions

1. Determination of area required:

Five people or lesy need space to secure their tool boses. A rmint.
mum space should always be allocated to secure tool boxes. The stace

! allocation should be based on the size and number of togls and teoo!
v bores, not just on the number of personnel.

Advanced Practice 1:

Personne! will always need a place to lock up their
tools. The number and size of the tools and the
number of tool boxes will depend on the type of
vehicles being maintained and the number of person-
nel assigned to the meintenance function,

(‘activities  personnel equipment ™™
1. Recetving. 1 Tenh witr Py
2. nspection/invertary. ToEte - ey
3. Sterage/placement. T Chalatmard, 3 ¢° o 1 e
4, lssutng tihevh-out). ) En;:‘n?“..\:‘m:?-‘“,'»\“:T;M
5. Peq-baards 4 an
% in )
6. Cadinet with s=al!
drawers
7. Bench witn anelt
{Same as above.) (Same a4y abave.)
- — - )




( requirements - Ycriteria )

1. Adequate size. 1. Le<s than siv - no space allocation.
Sta or more - 24 square feoet par
person.

2. 1llumination, 2. 40 f.c. - fluorescent 1ignt fiatures,

3. Dutch door, to ¢iipense tools. 3. 3 fL. door.

4, Communications. 4. Telephone.

5. Power . coordingte power needs 5. 110Y outlet each wall.

with user service,

1. Adequste size. 1. A minimm size should be determined
and specified based on number and
size of tools, bench stock, tool
boxes and the like assigned to the
unit, determined by the vehicles
meintained.

L A, J

(  To. c:A:rT_1=taﬁﬂbt4 T2 WAOY ComPny

fach Company needs access to the Rattalion tool room. The Br. ras
more tools, some of which the Company uses but does not have au-
thorized to them.

Lach person (or 243 people) could have a cart similar to the sheteh
or the Company could have a large cart or two where tool boxes could
be secured. Tne cart could be loaded tor deployment. (It might de
possidble to provide endugh space on 1 or 2 carts to heep some
supplies and PLL ftems,)

The carts could also be secured in Lhe Bn. tool rcom, ready for de-
ployment or dat), use,

he tool room layout
i3 the same for Bn.
or Co. but more space
{$ necded at the bn.

G 1 [ )
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]
&mf/}éx
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FACILITY RECOMMENDATIONS: Ofrect Exchange {0V)/Frescrided Loat L.<t
(PLL} Management ang Storage Area

BACKGROUND: Most PLL items are stored on company trailers read, for
deployment., Few unfts have & PLL clerk authorized; wost often ine
responsibiiity for the storage and control of the PLL items is one
of many responsibilities assigned to a clerk. Control of PLL items
may be either at the Lsttalion or Company level.

RECOMMENDATIONS: A computerized inventory should be establisned
with a terminal for each Battalfon at the organizational level with
8 PLL clerk 3uthorized per Company. Co-locate the PLL at the
Battalion level. .

IMPLICATIONS FOR THE FACILITY: A computerized inventory system with
interactive terminals would alliow an or?aniution to {mmediately order
4 part a3 it {s issued for use, A “"full-time" PLL clerk at the company
Yevel could fssue and order parts as they are needed, The co-location
of PLL ot the Battalion Yevel would allow for better communication

of PLL clerks, cross-taveling of parts, and the like,

BENEFITS: The computerized inventory would keep the stock of PLL
parts more currsnt and up-to-date, resdy for deployment, since the
replacement part would be ordered fmmediately, The paper worklosd
would be slieviated or eliminated, providing for a more efficient
and effective operation,

A “fulletima” PLL clerk can dispense parts when the mechanics
need them, imrouln? the time 2 mechanic has to work on equipment,
rather than waiting for parts to be fssued.

The co-location of the PLL will allow the clerks to fi1) {n
for one another 1f one s sick or has other duties. It will also
providod!:r c;os;-lanling of parts and keep every Company batter

repare r de .
i for dolomr OM-18

DX/PLL

(tunction

Dircet Eachange (D) Prescrided Load L1et (PLLY Manage~ent and Stordie
of Parts

N

=i

A

1. PLL storage t5 the space required 10 3i0re and administer a diresed
Tist of perts corronly used in organszational and dirvect support
unlts, 3rG taren wilh those units when they are dgeployed.

2, In organizational units, 'tems may be stored efther by Company or by
Battalion; generally, storage by Battalion is preferred.

3. Da/TS (Tecnnica) Supply) comsists of a customer service ares, catsloy
area, and bin storage area for the receipt of unserviceable parts ang
fssue of replacement parts and components. (DX/TS occurs (n direct
SUPPOrt units and in some large organizetional TOE units such as
combat engineers.)

4. The extent of PLL parts will vary from unit to unit depending or tne
type and number of vehlrles assigned to the unit, not necessarily re-
Tated to the number of unit personnel (as indicated in TM 8411,

ity based upon the policy at the unit,

page 2-35}. therefore space needs snoulo be constdered for eact faiil-

. ©
[>]

T e o e T 73



[ issues and assumptions

1. Uffectiveness of PLL stock location:
PLL storage is normally Jocated with other supplies and eguiprent
adjacent to the common use vehicle bays when PLL is stored :n corvon,
Access to outside or common circulation is required to give all com.
panies access. (Vhe PLL allocation may 23150 be split among the cum-
panies. and-located concurrently with their supply and ecuipment
areas for more "Unit Integrity".) Also. current practice is to locate
.the PLL storage at one end of the facility. (This saves tne construc-
tion of one wall.) However, Lo lougte the PLL and supply storage in
the center of the building provides for a more efficient and effec-
tive day-to-day operation at the facility, especially where PLL is at
the Battalfon level, located on vans or trailers for deployment pur-
poses secured by company Yock. (ko PLL clerk is authorized, one clerk
may have seversl arca: ~f respons’bility.)

Advanced Practice 1. Computerized {nventory, as an {tem is jssued from
storage, The clerk punches in the item, and the replacement part s
automatically ordered.

Advanced Practice 2:
company .

Need one authorized PLL and records clerk per

activilies

personne}

“Y equipment )

i ety ing,

3. Flacement/shelving

4. Urspensing,

2. Inspection/inventory

Pl clere {wnen
ane 15 yesianed
by 0L

Desh with cnyrr Ttanle
requived «f dess ang
chavr arn 4t ptner
tocatren?

s

S

File cabiret -
Parts, hing, she'ying

Additional equtpment ma.
pe needed tu Move Darts
and position the= n tre
storade area, and to 3y
pensy them Al4n, con.
tainers ma, bhe Aegded o
pach parts for deployrent

Microfiche yiewer

94

An installation computer
system with rerote termine
als at each maintenan-e
tacility.




criteria

2. Envirotenta] comtrsl,

P
)

Hlumination.

4. {heck-out windos.

e

B on

LYY
ey

[ RN T
i G :rﬂ
ool
LYy

At

L1

wo
LW
@ g
It
o
-

o
£t

5. Double doors. lotater . 3= evterior) ® & ft. ope

w11 {or 15 a minteiance bay}
=vement 0f parts intg arz ny;

5. 2Adjuftable lpading desh.

7. Communicatio ..

for
of

points.

7. Telephone

6. 3 fr., 10 dn. a3

rezewving/issqin:

1. Telephone Yine.

2. Electricity.

T -

2. 1i0¥, 15A duplex recens.

PLL control clerl for tne 3attalinn,

2 1Y Co anies have PLL, PLL will not e nesdsd at the Battalion leve!

OX wf17 *  at trs Battalion level: MY CO will 5.

11 the PLL i5 kept at the Company level.

i
}! 1 The Company tratlers Loniaining the PLL should de ocated nesr the
i

updly 35 with parts

3 Co-locate PLL #* Battadron maintergnce. for best results, crosse

Tevel purls, el

i
i LOME o, LatAa

™ BRYIS
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IMPLICATIONS FOR THE FAZILITY: By establishing 2 bresk area witn
vending sachines, perscrnel could get out of the bays where work is
being performed. They would no® have to go to vending trucks, priviie
vehicles, post excharges or iné Tike for a break, In & gimilar zanrer,
if a training rooem i established in the maintenance racilirv, personnel
=ay be given instructiors and receive training away from tie work areas.

BENEFITS. Personne! will spend less time traveling to and froo break
areas or classrooss 2t other buildings and more time at the mainten-
ance facility. GBreaks, training conferences, and the 1ike ¢an ocour
without interfering ~ith working personnel or vice versa.

OM-19
CLASSROOM/BREAK AREA

funclion
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Advanced Practice 1t Adequats Space {Area} for Breaks, Train & sintzs should be e5ta-
- Lonferentes sligred, suIn 3t 1 ladle
ang & cnalry, drinairg
Most faciiities have Tized-wall construction or interior walls fzuntain,

Hovabie walls would allow for flexibility in s.va:é allecati
is diffizalt to plan adequate space for breaks, traini
ferances al maintenance facilfties, because the ~mder o
35513“?” to the facility varies from year to year and
several Tactors. Also there should be 3 “minim=-siz
greater than the 100 sq. 7L, now allowes in TH 5-84

O —— U




criteria

1.
3 g"
&3 H
3 Power, 3.

rinking fountain |4,

3. itlsmmnatier, .

5. {ommrica

7. A¥ serse

. 7.

Determingd by ™™ 8-831.1  “Divide
total nuzder of facility personnel
Sy 50 The dagimal portion of tme
resultl i¢ drosoed and tne rezaining
wndle nuzher iy =;1tiplied 5y 1O
square feetl,®

Yentilation - 10 CFH per persona.

Provice one 120¥-203 dupler recepta-
cle for each vending =achine.
sinim= of 1 each wall,

63 f.c., fluoresgent ceiling fix-
tures, with one fixture at rear of
5pace smitched separately for minyse
light jevel for AY prasentations.

1 wall telephone.

8 ft. x 8 ft, pulldown screen.

[ guidance

1. A sini=s size should be established,|l.
5 matier fow miny people are

assigRed Iz work 2t the facility.

The minimm size should provide
enough spate to accormdate training,
break, ané/or conference activities.
{If there are 50 people assigned to
the facility, TM 5-841-1 provides for
100 sq. ft. or a room 10 ft. x 10 ft.
This is inadequate for braaks, train-
ing, or a conference fnvolving rore
than 3 people.)

Breair areas snoute
of the Sutiging, =
ang stairs

1. Example: A reom 15 12,

space for vending Zachin

Pasftarin AN Sxor
WilTe TRazEes Moo
VI

adequate szace for a tabl

L]

&

7. The use of secons floor space for

the like would release ares on the grovss floar &

B
>

-
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P
N

& ares, LoM
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- 10 neip iefd ~ainlerance
2 efresn wnowledse

neec 10 sertogically read *nformatior

re srecent L1me, there arg PO Drovi-
o the saintenante facihily wmere

gwsrs 2nd frles are 1002182 1 tme

fio o8 Fersontal could use an  solated
lez t distrazted by other activittes,
Sooervisory personral Say 2lso use the center to discuss reps
procesures and the like with one or twe people and mot tie up tne
e T3 3 ares.

SIREFITS: £° 5 there will be fewer cistractions. personnel gnould
be azle $3 »od and learn tne information faster. Consequently,
ney $nOsld aave core tize to devore to work and will be betler

e ig
srepared 1o execdte it

OM-20
LEARNING CENTER
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Agequaie spice.
i1luminagion,

Eisctricity.

Envirenmental control
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RECOMMEMDATIONS: Install waler-saving devices in latrines.

IRPLICATIONS FIR THE FACILITY: There are a msber of giffersnt
types of mater-saving devices produced by the coomercial minu-
facturers that can be installed in water closets, faucets, and
showers without affecting the use of the equipment.

BEREFITS: Red water consuzpliion and wate supply cosis and
redytes wastowater treateent cosis.
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n so=e locations, regscing aa
ry fagilitfes, the instailat
wosid reduce the amount of sizer
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r COnSESPIIeS 3% 1=portant., On mili-
f na;er-s_-:sﬂ devices in latrines
2 used withtut affecting the

e:;:e':a‘n, isporiaat in geogra-
Snindling; in addition, it refuces
itary installations.
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CEREBATIONS: Flammadle S.u.age (POL)

ery sodvie of 25 organiratienal wehicles, €0
coversd starage s alloCeted for stordge of
samanle solvents. and paint. The ares =ust i at
buileding. Producis are geverally store? in
sy b2 stored in smalier contyiners depending on

tities, and randling characterfstics of various
fed 13 satisfy requiresents pculiar 10 the unit venicle
oo res in $lorase arsa deterzinations. Sicrage
used a5 prodors dispensing or transfer stations.
$igragze dres are tasoed for the quantity of product
2 specific astivity sath as ofl changes or aggitioms.
srodect transfers fro= She storage arez 10 the =aintenince
y 32 involved 10 perfors a single activity., Spillage ang
trte to oil contamimation of both the storage
4 1o pollution and safety probless,

Flammasi~ storaze area (P(R) allocations shouls
3 by the tots . Yz af oe0ific prodRts required o
2§ H . 4 s for exch wehicle type assicned
© 4otordande with meinterance schedules

santities, bulk storage angd dis-
< in 311 =aintensnce facilizies

IMPLICATIONS FOR THE FACILITY: A& flawable (P11) storage arez for
PR product rotation will be required for denls =ent use only.

Bulk storage may craate policy “splicatior . regarding the purchase
of 5oth new and refiltered prosycts, distrituticn {logistics) ang
guality contrsl of ulk saterials.

BENEFITS: Balk storige 3ng product dispensing systess would:

{1} Elizinate current inefficiescies in flulid transfers which

contribute to Tacility pollution prodless related to oil
__ and other ravardous substances in stormater.

{2} Conserve toth tioe and energy by elimizating mmerous
product transfers and minisizing product waste,
Reduce vehizle mintengnte process tises for fluids
ghecks, additions and ¢ .

{#} Isprove sersonnel safety related to current inefficient
kandling of hazardous produsts.
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es i3 prasently Dased or t=e
£ sanizationz) umt ealy, Jihee
e nmbers which $%ld be considered 3n
Suiresents 2re semicle $ypes an? (Pe naler
.
t

re=enls would b zore reasonably based en
volwmes and {ypes of rodulis regeirss i

inin the unit, The CrankC3ses Of =08t whesles

r esazpie, contain less than 7 gl of oil,

ry tracked venlcles contain 23 ormore. A

Z. FR soilatios at sioraze locations:
= tiy wied as produtiedispensing or trars-
Ter ¢ are tapped for the guantily of orgst
€ il Cchanges or addivions. Transfer
y inconvenient at best. $pillage an2 in-
aitention contrilute in ofl Contaminstinn of storace and wrhicle work
areas. The “siorage” area, §6 Jraclics, becomes 2 werk dres.

fluids fro= Sulk siorsge containers

f transfer sperations in terms of mus.
Profutt loss reduttions would helo to
siro] prabless related W ofl and pirer pros.

Advanted Practice 1r Bulk Fluids Storage 3nd Bispensing

Cgrrent gractice involves meersus trensfers of B3 produris in egving
products fro= the 31orage arel 1o the maintendnce lotation {Suflding or
extéricr iocationsl. These transfers involve Substantial duplication of
effort by wievs and loss of product. Amarently, profurexent policy sre-
vents oromnizational units from obtdining freguently used products in Wik
r= far storage in large reservoirs and dispencing them as they ¢a fusls.

Iy

Bulk siorege and dispensing systess for corromly used POL and
giher proderis {:.8., sntifreere} wgld £lisinate currert inefficientiss

16 Tluid transfers. Sich systess would slso reduce 0L (flazmable) store
2ze e frecenis,

Vehicle Maintemince Bays: cloted waste 32 new ofl
ransfer sysies,










FACILITY

e‘a:ﬂi:;
vehicle ¢

RECOMME'DATIONS:
vehicle type, &
facility user:

b, Maneuver ases
€. Loadingfor

and unit integrity.

BENEFITS: Proper sizifg to

personnel-safety. -Advanced
by utilizing cové

enable Treatrent syst
required by rég&iatqryvagé

IMPLICATIONS FOR THE FACILITY: Parking area requirements based upon 2
swration of the physical spaces {3-dizensional, as vehicles and use
encompass all dizensions} required for each vehicle the user is

{and comon areas applicable to the total facility) should be consist
with the vehicle needs so that significantly neither =ore nor less har
stand is provided. SoSe covered hardstand area for certain servicing
operazions would prévest storowater sewer Systes petroleus pollution.

wicle Parking and In

erfor hardstatd, T4f pae
single ieproved part

"3y adgress the phys
rements,  Some servig
rescit in stora mater m

tne following should be swEmeed
the mmber of each tyoe asst

3. Physical venicle dimensions
requirezents
ding area or minor maintenance ares, whizhever
d. Major dry saintenance area {track changing,etc.}
2. KNon-motorized vehicle/venicle equipeent storage area.
f. Servicing stordge ares
A comron area should be added to include stormater collectiontreatment

s farger

hargd

“Tacilitate the usages of the parking ares

would promote less vehicle movexent, reducing fuel consusption and increasing

planning of the storowater collection sysies

ng arear with contaminant separatisn would

be added for corpliance with standards as

{ function

T venicle &

Exterfor nardsta
s the largest s

i
i

5 2uthorized asd, as
ntenante facility




parking ares sizs:

3 and
@ ipate requiress

reulation of ve

tandard™ parking <

§§§énj-leve) organi

i

2s such 35 traiierns,

" Advanted P

A stormwater collection treat=er: s
a, Provide cospliance with discharge standards reqsi
tory agencies.

b. Réquire m=erous treatment systess,

f2

Advanced Practice 2:_Covered parking areas will:
N “Prevent storswater contamination by POL products and solids from
ing surface. o
Tiution control costs associated with coifec
of “stornater, 3

tection from the elements o pérSornel working !
3.

e

5i%rase

s2nlenants,




- - Ty
(raquirements [ guidance

1. Adegquate area far “r,sr
vehicle parking and
lation,

Seneral criteria depender: yoo

fne large uminterruntes

LY

Zompute parking area a3

2. Parking area sﬁeut

ha
w
&y

ing will consist of 7-f:,

- & & Detemine venicle iypes
from unauthoriy gmain Yink fabric ples 3estrand loazed squipsent, t.e.,
of vehicles. barbed wire anti-clicber, T0E and 7% va=entatic

3. Surface to withstand track s 3. Lonirete o withstand 40 ton distrie . Determine sansuvers e e .
usage if appropriate. m=ized load. f.0., turning radizs a A
4. Provide adequate lightins. 4. 5 f.c. at parking surfate {adesuate €. Con nsider possidvle pa
for puliing ciror maintenance, }

o “umit integrig ‘

€. Determine aisle widins and ven

on itews a and b above,

T be based on user red,

- mofe required in the vic
ehicles serviced, amaiting
‘een interrupted, Zirculation “ﬁ"

. to and from exfts and mainzen

=2

Sther parking areas include
gatnzaﬂ.an-e mﬂdin, for
T ubor which service has
rcivde sovement

1. Sloped surface to driinige system. 1. Slopes should be no greater tharn
i . 2 percent.
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curity and ¢ontrol yie of
ce is normally provided,
tex entry, or in & miintenance faz

=nen this funttion is darg fro=
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1. Adeguate area

An aralysis of
would dlc;ﬁe
records s
appear gesira
and sentry ¢
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3. Location of dispatcrer i 21 the maintenance facriity:

he cispate he second floor =
istrative 1 low more spate on
for tool and greater weignt

there will space -d:."ir the

be rear en
bays}.

4. Spate allocation:
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(criteria

Soace should
wsing Compary

Asgess R 38

tenante opEra

Storage =ust be segsred 3.
Comparny.

1lumination. z,
Power. 5.
Environmental coonirgl. &.

Deter=ing from us
iist the area of
depioyment storaz.

ter—ine irgividaal
ing and maintenance .

A Tocked taged arez w
Teve) key contrgl, T
te be flexivle {Ses 3
ches. )

25 f.c. flugresgent fiztzres,

1147 in dpler sutlels on perime
walls.

£0°F. winter.
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Ycriteria

1.

(requirements
“rez for
ing &f vehy

Stormwater drai

1. Allesate
pving pes
assignes o
faciors 3

5

2. 1g-fi.,

3 S.fe, €,
soecifi

4. Bitemingas

5. 2-in. lime

6. 6-in. congr

"

nage sySiem. L

Asumplagns v

2lent protective

zre: rear the faciivy

55 ¥s reg.tred if farave
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Supervisfon/control.

scated contiguous with tne spaces 2. Pecorgigepirg

3. Jod order protessiag,

2. Llivrary of reference
reecs 3 reference }ibrary for deployment, ransals

|

.

o

-{Advinced Practice 12 -

;| cosputerized wt-k flow and minageent.




Yeriteria

Aseguate space,

Poneor.

Lighting.

Heating, cooling, ventilation,

Communication.

1.

80 to 90 sq. ft. per person, xith
adgitignal space for equipsent ang
fiies,

110¢ duplex outlets each 10 feet
froz wall,

S0 f.c. with flusrescent fiztures.

Winter: 68°F: Surmer: 78° F.D.B.
where zir conditioning is author-
§2ed by DOD 4270.1M; 65* F.%.B.;

percent sinfmm BH, ventilation -
10 CPH per person,

Telephone {intercom needs vary with
the specific shops).

The 05 3ection offi
offices and located
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Y personnel Y Bimlpv ment

p=ent logation:
p=ent for (OMIL operations at ¢

in a2 vas,

1 platoon of

1-0fficer
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criteria

Asprox. 2L sa. fi.

Approx. 8D sq. ft. per work statien,
with scditional 42 sq. ft. per per-
sen for gpen multi-use space.  (See
guidange.}

50 f.c. ampient light, with supple-
zenta) task lighting to 120 f.c.

116Y - (2 duplex outlets at each
work bench). 24V {OL) spec al power

3 lock security syste=,

Antennz connection for COMMEL sork -
station.

-
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<1 Supnert mainrtenarie cospler
s that fne s van te &

13
iF

-
B

recs suppart

e cosplex.

BENEFITS: The primary benefits 1o be derived from making the support
van an integral but detachabie pari of the support maintenance coeplex
are {1} the sisulation of conditions that will be experiented under
deploysent and {2} building economies realized through deleting the
spaze requirements of the equipsent provided in the Suppert vans,

{tunction

Ltirg ans Irznago-tirs (fo
s

02

ployzent; mnile

faintenanze Equisment

e 0
£ policy




kepl on vans for deployment,
ision must sase for lstating
:

1

hey serve if ihe Suzpor: ynit

Saepn




requirements

[

I

Sceciat connsclor for power sipply
3¢ van fro= tuildieg.

Lispressed 2ir connegior or fiexible

Tine,

Sacking 2rez 1o provide entrants o
i van o= the maintenance facile

ity ar &

r level, plus weather-
g& hookup.

3. (See guidarce.)

. SECUAY THRY VAN/

e

il

—i

AWESTRET EsNT
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[ tunction

rerforzing Maintenance on Evacualed

P

Dfrect sunport maialenanie Bays are needed 0 perfors more sophisticated
and spegialized senicle and equipment repatr than that roreyily per-
123t

fer=ed in organszationa) units.
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The requirements aad accospanying Criteria for th.se spaces are essentially
the same as Indicated for: Unscheddled Maintenancs Say D2

The -foltowing ta

required.

Service Pits (M3
o Szall Parts Cleaning (ma
bie 1ists quantities of service pits and utility conmections

Service Pits
S2all rarts (leaning

s¢hedsied Maintemange 2

W
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gtves, stores, ard
» including the <.

eive Job order re

as
ior

ve organizat
ASL Bylk Storage

Exterior, secured, restricted acces
parts/comoonents,

ASL Vans

Support saintenance organizes vans
issue is Zustomers.

are rocefved for

FE32Ir DIrls and nc
anie sections,

e

< store for dail

saintenange Customers s.o=
Faris,

2 3t e srea for bulk repair

f2r rezair oarts storage {ASL

(activities




T
e

(tequirements

[ criteria

i
2,

Adegquate spage,
General cffice ventilation,
General liccing.

See SM 1,
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: SM-6
EVAC &-TANK TSP EXTERIOR AREA

{function

—

ig Frovt
Transport fquinzens

ds Parking and On’0ff Loading Ares for Evacuition and Yenicle

(pokicy

Evatuaty
vicas.
siorage,

on and tank transport 30 U5 i required for specialired 0§ ser-
A parking and onfoff loading ares is réquired for vehicle




The in-garrison prac:i
occurring at the organ
and efficiency. A o
transporting, and uni
tiees §f, following inssectic
within the support mainterance
myintanance on the vehicle has &

and on/off lcading area for ve

transient vehicles is required.

ransport

of tize

1 loading,
a2y oICur Several
gnnel operating
orzanizational

$ 4 large parking
ery

rviced and

I support maintenance codat tes
used at all times, the time spe tank transport
and the space required for storing these vehicies could be substan-
tially reduced. A majority of support service would be conducted
within the organizational ssintenance area via war deployment. Any
vehicles requiring in-hoase support services would ne evacuated and
transported by the support unit. Thus, singe a =slority of support
zaintenance would be performed 3t the organizationdl complex, the
azount of space required for loading, unioading anc parking for
vehicles could be reduced.

procedures werd

Consider vehicle parking by vehicle type rather tran by organizational
unit to reduce space regquirements.

Other parking areas should be considered: awaiting parts, awaiting
shop, awaiting pick-up, and float vehicles. Alse customer parking,

4. See TOE parking, advanced practice {covered parking/wastewater

treatzent).




(requirements

Y criteria

1.

Sufficient

ing, parki

Storsmater ¢a

Security Yighting,

Fenced ares with logks:

Hard surface.

Covered,

Size parking and circulation area
based on installation size, vehicie

types, and past support records of
vehicle servicing,

quired for each tank
18 operation based
railer, and vehicle

Concrete.
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Y [ activities

pment storage and personnel should be ool torage.
Test 1gaipment storage,
Movemint of 10015 ang

equipent tn and oul of
toraie.

£
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criteria

ciznt spage for to0l/test
i slgrage.

nvironzental control,

afured.

Approx. 80 sq. ft./person,
Azprox, 100 sq. ft.

60 f.c. {flvorescent fixtures),
63°F. winter.

Locked doors.
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issues an’ assumptions

equipment

inzatien for required venicle
1. & painting 1s authorized : son and paint
authorized at the support *
painting at the DS level §

rch {3 f2, 6 FL.).
if a defined area wes allocaled for paisting 3t the 2atist . .
level, worker health could be fretecies - maste contain,
and flammable hazards could 32 = d =
better controlied.
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Surmary of Specific Recommendations

Cn the following pages, Table 3-1 surmar
nance facilities by functional space name and
these specific recomsendations require higher

instailation level. Since current practice i ment of i
the Army (DA} and Major Commands (MACGM's) must se and b
update the current regulatory documents and/or E
The benefits have been grouped into four general categori 3
Pollution Abatement: more precise control and mets eum dispensing, spillage, z
waste and disposal. Better "up front® planning 1 preclude the necessity PR
of some pollution control and abatement systens. ome maintenance prac- i
tices and the location of storm water drains, polly not get into the storm H
systems; thus abatement and control will be easier and more cost effective. §
Erergy Conservation: a reduction in the energy needs and consunption. Changes in mainte- £
nance practices and the facilities themselves will reduce the amount of times the deoors i
have to be open and tne extra equipment reguired ¢ “down" vehicles. Savings on

petroleum products will be realized through the implementation of practices such as
bulk POL storage and the oil monitoring system.

Personnel Effectiveness: more efficient and effact
Through adequate facilities and advanced practices the
performed properly and significantly raduce the nt of Unscheduled Maintenance. The
floors and pits will be easier to keep clean and, therefore, much safer. With the low
reenlistment rates in the maintenance MOS's (abo

5 ¢ gt 16%1, improved facilities are
expected to imipact reenlistments by providing garrison §§§§§E§a§ce facilities compar-
able to civilian shops. Any increase in the reeslisiment of El's to E4's will provide

_candidates for promotion to E5's and E6's -- the much needed supervisory personnel.
Constructidn Economy: a cost savings in the areas of both refrofitting and maintenance

costs for the facility. Proper planning will assure that all facility reguirements are
met before any construction is started. Retrofit costs ars more than double the ini-
tial construétion Costs and must be minimized. Facility maintenance costs will 2lso be
minimized through the use of these recommendations. Clogged drzins, for example, will
be prevented if there is minimal oil spiilage and parts cleaning in the bays. Also,
the use of more cubic feet of interidr building space can be obtained by placing office

- spaces on a second level,




Table 3-1 Summary of Facility smgmvement Récémmeaéatiegs

" : 7 “benefits )
space RECOMMENDATIONS poingion | eneray | personnel | comtruction

Haintenance | Allocation and § acility ca

o
«~ Bays and unscheduled maintenanc .
% o o |0
] _ _
Service Insta‘? full service pit(sj ca t
f’é its and-wheeled vehicles. ‘ @ . -

Tire Shop

Wb e d qlliw; t

Helding Provide -space, necessary safely egu ipme
g Shop/Bay support features.

-

Parts Provide commercial small parts cleaning eguipment capable
Cleaning- |of recycling solvent until spent. @ 9o

a-{ Provide ‘exterior maintenance bays as re item
rid exxﬁtmg shops expenencmg certain con ons. ® ®

h -

{iedxcate a spemﬁc exterior area for track storage,
G:m Area '_ changmg, and gun sight calibration. -

—

Prnvzde centralized wash facilities with sa tewater freat-
ment and optional water recycling system . ) ‘ .

Pasztmn supewassr, and admm’g
: *he second floor of mamtenaﬁca

why, M“
M 1




Establish
boxes, bs
ancl faci

omi7

Co-Tocate "Full-tize" pii
inventory system.

omig

Classroom/ Establish a break/training room in sach
Break Area facility for group training.

)
E
O =
8
&

Establish a learning center in
for individua? training.

Install vater-saving devices

omz1

POL §tarage \Incorporate bulk storage and
raintenance facilities for PO
preducts.

“omas

OE Vehicle |‘A new method for determining the 1
i maintenance facility for park ng,
treatment and the Tike.

‘'om23
a’af ]
2
por |
[T}

'
|

:I:F .
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Design Support maintenance complexes
will be an integral yet detach
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B SPACE RELATIONSHIPS AND FACILITY SYSTEMS

iy Ogs'\.zfzgzgte;nzh?\g? tg)l) f}r;)w g mainécnance facility is organized to effectively support facil-
L perations, rietiy describes various systems necessary for distributs SERES!
supplies and for collecting wastes. s Tng utiiities and

LEGEND FOR CHAPTER 4 FIGURES

t::} required adjacency
Y
) ‘l" visual access

direct outdoor access




Facility Space Relationships

Relatienships among spaces are discussed for three levels: the site, the maintenance build-
ing itself, and logical groups of spaces within the building.

1. Site Relationships.

{a} For Organizational Maintenance, Figure 4-1 shows the relationships among the shop
building and spaces exterior to it. Access to the site must be via Sentry/Dispatch at the gate.

Other exterior spaces include parking for TOE vehicles, POL storage, and storage of deployment
equipment and supplies. Figure 4-2 shows general circulation for vehicle movement on a site.

PENAUENT
i

IRSANIZATIONAL
MAINTENANZE
BAYS

CToE VERILLE

FARKING
" J
£ SHP

SENTIRY/i5ATLH
=2 M

G ALLESE RO — ?

Figure 4-2 .OM Site Circulation




{b) For Direct Support (DS) haintenance, Figure 4-3 shows relationships ameng the shep
and spaces exterior to it. DS units have an crganizational mainienance function. The DS and
organizational functions should be adjacent and interconnected. Figure 4-4 shows the vehicle cir-
culation on a DS maintenance site. Considerable traffic volume is generated as organizaticns sup-
ported by the DS organization bring vehicles or components ontoc the site.
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Figure 4-4 DS Site Circulation




2. Faintenance Building Space Rel aticnships.

The relaticnships among Sgaces within the m
of the operations beusaé. Figure 4-5 shows the rela

atig
Similarly, Figure 2-6 shows the relationships among orga

aintenance shop are imp upport
tionships for organiza i t=nerce.
nizaiions in 2 S E LEﬁa“Ce shep.
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. Functicnal Modules.

There are several organizational units witnin any maintenance shop. In many cases,
several funcrions within these units should be organized around the unit, rather than grouping
similar activities from different units.

{a) In Organizational Maintenance, there are several Companies in

H B a2
Because first-level supervision, responsibility, recordkeeping, and reporting are Ccmpany activi-
ties, efficient Company performance depends on Tocating its activities in che same a ihis
results in a Company module, with sach Company's activities separated and the group eparate
activities clustered together. Figure 4-7 shows the relationship among spaces supporting company
activities,
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(b)

There are several Secticns within each DS maintenance Battalion or Company.
activities should be grouped together, and spaces for each Section should be functionally related
so that Section activities can be performed effectively.
required for the following Sections: DS office, automotive, engineering equipment, armament, ser-
vice, quality control, and authorized supply list {ASL).
show these modules and the relationships among the spaces within the modules for each Section.
Table 4-1 shows the space types regquired for each DS Section.

Functional modules or clusters are

Figures 4-8 through 4-14, respectively,

( SUPrORT MAINTEWMKCE BATTALION )
> ~
Support 0S Shop Cffice .1
Company D She Steck s
1 Comeel Shap
Aytemstive to Says (&) SN %
Auto Office 4.1
Lto Yan .3
Engr EgEL £E Bays (2} SM.3
£ Cffice .1
£E Yan -3
Armament Armt Office M.
Firs Cont FL Shop SH-2
Yan SM-3
TurretjArty TIA Rays {2) M4
/4 Yan SH.3
Sme1l Armg Rpe SAR Van .3
Missie Maint W Bays (2) .4
3
Service Service Sec Office Sl
Mach Shop RS Yin 3
Weld Shop w3 Bays {2) -6
§S Yan -3
Body & Paint BP Bays {2} M-8
8P Yan SH.3
Canvas & Glass €6 Yan .3
Evac & Tank Tip ET Exterior S4-6
Guality Control {(C) office -1
K Bays (2) -4
Q€ Tool & Test fquip Stor 4.7
huthorized Supply List {ASL} ASL Gffice -1
ASL Cust Sve 8.5
ASL Yans {up to 12) -3
_ ASL Bulk Storage .5
Distributes Facility Spaces Parts Clegat -3
¢ b Spaces) Serviee Pits -3
Kilntendnce Supply Ared N-18

Table 4-1 Space Types by DS Section
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Facility Systems

A variety of support systems must be provided and §§§§t into maintenance buildings to insure
that maintenance operations are effective and that all equipment is pperaticnal. The following
subsections describe the more significant systems; a schematic diagram or table is provided for

each system to show its location to and function within the shop.
1, Electrical System

It is assumed that electrical service will be distributed throughout an organizational
maintenance shop. Takle 4-2 summarizes the electronic requirements, including task or special
- lighting, i.e., other than general lighting and requirements for 110V, 220V . and 24V GT power.
The table also lists the equipment serviced by these voltages.

LALRCICTC LAY




2.

Exterior lighting is provided near the maintenance building for seiected maintenance
ties, safe maneuvering of vehicles, and building security. Exterior electrical gutlets will

use of supplemental lighting fixtures, such as "trouble" lights or floodlights.

 Exterior Tighting in the Sentry/Dispatch, or gate area, will insure both the
trol of vehicle entry and exit to the maintenance complex.

Lighting in the TOE and POV parking areas will provide for increased vehicle
pedestrian and vehicle movement, and convenient depioyment and return of vehicles .
Lighting in the TOE parking area having 110V outlets increases the utility of the parking a
allowing convenient use of supplemental lighting for ioading and unloading operations, minor
maintenance, inspection, and other activities.




3. VYentilation

Some spaces used for vehicle m

control air contaminants.

Table 4-3 does not Tist ventilation reg

contaminant control.

Table 4-3 summ

- w
Space Yeatilation _ Room
. . Space Rate Pressurs iortamingst Zpe=aris
\ 7
>

.1 Stheduled Naint, Ry
.2 thsched. Maint. 3ay
o4 Generator Shop

t12n required
nt safaty 19 re-

™3 pits

o665 | uelding Shop

jess than &
jess than 2
n3tural cross-ven
pravided, & gener,
systes 15 required
per welder. L=t
with J-inch flange is pro

150 FPX air Tlow must be pravid

in the welding zone.

[: 2] Parts Cleaning

M.% | LOMEIL/Pire Control
Swp

TH-21-1 Latrine

3

. Paraghute Shop

YT
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4. Compressed Air

kA compressed-air system n
ing pneumatic tools and special equipment and for cleaning ;,.;;.
in Figure 4--0, has a centr. ized coopressor, distribution Tines,
] i { i H

E&g
locations in the building. cChapter:
at specific locations.
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Hater Supply

Potable water will normaliy be supplied to the maintenance com
requirements. Special act vities or equipment may re
mair.cenance building, i.e., battery makeup water may require better quality than provided by the
available potable water, and steam cleaning and boilar(s) equipment may require further “condi-
tr .ing" of the potable water supply. Available plumbing guidance should be consulted when de-
sigring the water supply system. Recently enacted legisiation requires that Federal facilities
investigate recycle and reuse techniques prior to construction of wastewater treatment facilities.
This legislation encourages Federal facilities te incorporate reuse/recycle in their water and

wastewater management schemes. Consequently, nonpotable internal and external reuse/recycle stra-
tegies may become more common at DA posts in the future,

plex to be used for all water
quire water-conditioning equipment within the

Reuse/recycle will decrease potable water supply demands and will decrease effluent flows
from sewage treatment plants. Guidance in this area is being developed at CERL.

—— MECHANICAL EQUIPMENT KOOM —~HEATING, HoT WATEK,
ETe., SYSTEM

——— JANITORS CLOSETS [ KoP SINKS
- WATER FOUNTAING

PITADLE —— LATRINE [SHOWER AREAS
WATER SUPPLY

HOT WATER. /5TEAM CLEANER EQUIP,
- FIRE HORANTS > FIRE PROTECTION, SYSTEM
——— SPRINKLER SYSTEMS

EMERGENCY SHOWERS BATTERT Kool
—— WELPING SHOP (OUTLET FOR ILLING GJENCH TANKS)
—— OUNLETS (AS KEQUIRED) FOR. MAKE UP WATER ON
VEHILE RADIATORS

S—— WATER {oNTTIONING BUIPMENT SEQUIED FOR
GIEGIAL USEL 7F WATER

Figure 4-16 Water Supply System
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6. 01l Separaiion-Wastewater System

Wastewater and ¢il will become mixed as a result of various activities associated with vehi-
cle maintenance. Discharge of wastewaters containing substantial concentrations of grease and
0ils to sanitary systems can cause substantial problems in sewers and at the treatment plant.
Separation of oil-bearing wastewater from other wastewater streams also provides economical pre-
treatment for removing oil and sediment. (Sediment will originate in cleaning operations.} Con-
venient removal of separated oil and sediment from the separation system must be built into the
pretreatment device. Adequately pretreated wastewaters may be discharged into —ssf sanitary sys-
tems,

Polliution control was a major consideration in the development of many of the concepts
presented in Chapter 3. Preventive and minimization measures for water pollution have been con-
sidered in the various options or alternatives presented for individual work spaces. Qualitative
assessment of the wastewaters from a total maintenance comple cannot be made until an actual phy-
sical layout of functional areas and general activity descriptions for these areas have been gen-
erally determined and described. Then, a qualitative, and in some instances, a quantitative
description of wastewater collection and (pre)treatment systems can be made by experienced person-

nel.

Some individual components described in Chapter 3 are isolafed sources of wastewaters. An
example is a centralized vehicle exterior wash area. This area is a common use area shared by all
organizations on an installation. There would be one, or possibly two, areas provided for each
installation. Assuming that only exterior washing occurs at these locations, wastewaters gen-
erated would most often be freated for suspended solids, greases and oils, and dis olved organics.
The wastewater treatment system would be an integral portion of the centralized wash area system.
Gravity separation of suspended solids and free oils and greases would be accomplished in a large
basin appropriately equipped for convenient removal of settled solids and floating free oils and
greases. The basin could be followed by intermittent sand filtration or other systems for polish-
ing wastewater prior fo discharge or possible recycle. Selected installations may determine that
it is possible to use stormwater for washing vehicles at centralized wash areas; this would be
dependent on rainfall, water demands, and other physical site considerations.
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Assused Conditions

w»

1. Centralized tactical vsenicle wash facilities are available for the exterior and intericr
personnel srea for washing of ecuiptent returning from field exercises.

. 2.  Hew maiatenarce frcilitfes will be provided with scheduled and wnschedeled s3fntenance
bays, fluld dispensing system:, ang other advanced practices. Therefore, standerd cxterior grease
racks and washracks are not fagluded as part of the TOf maintenznle plan.

3. Existing TGf meintenance complexes will be retrofitied with exterior mafntenance platfoms -
{exissing washracks abangoned) and improved grease ricks if bullding modifications cannol provide = -
for a1l maintenance operatiens to be performed indoors.

s

™ : ) ’
(‘)‘-'a;e.— 2oliutant Comconteatinng
Fagility Spage Suspended ails Solvents Heavy | Biodegradabie
- Solids Free E=ulsified SolcSTe Inesludle o Mptals ¢ Sclunie  Issoluble §fezarks — PR
Sche intenance Bays: :
Brains Varishle Low Low Low Low formel | Rormsl Low iew :
vrates variabie Low Lew Low Low kormal | Bormsl | Varisbie Lo . aran S
Leliectian Systes Low - - - - - - - - he wale
ard Ixil Liesning Ares High High High Yarisble | Variadle fzrizdle] Rorsal § Variadle H
Verisbie Low Low Low Low torsal | hor=al Llow Low
Variable Lew Low Low Low tormal | Hormal iow -
High Xagltgible]Negligible Low Low Aig High (= - B
Variable Low Low Low tow | varisblefvariedtd  iow Lew
i
Paris flesning Aress: ; b5l
- Selveny Loniection Sysies High i e
Figer Grains: Low Lew  gHegligidle | NegligiblefNegiigible | “or=mzl | hormal “ow s.‘-eghg‘.bie i § F—
fizsr Drains: Low :
Yariaole Varigble Ihegligible | hegligidlellegiigible Korzal i
Yariable Low  [hegligible | Negligible(Negligidie | Norma
- Low Kegligible egligibie | Negligiblellegiigible Hormal
rige Ared Low Variable [Negligible | variedle | Varizble Xarmsl
Ee:-grs:srjhaa: .
Hasce o1l Loilectien System Low - - - - - - . - Ho Watar
Fisor Draing Variable Low Low Kesligiblefregliginle | Noreal | Normal mesligiblejHeglisisle
S ek - ?
{1} Water systess have been assiSed; waste ofl and solvent collectionsystens are special cages. .

Contaminants of contern have'been individual for the No-Mster wastes.

’

Table 4-4 Poliutants within 2 Maintenance Complex




for the necessary wastewater treatment system would follow sizing of wash facility and assessment
and estimation of anticipated wastewater flows and character.

A tracked vehicle maintenance platform as described in Chapter 3 will produce wastewaters of
an estimable quality and quantity, 17 equipped and used as described. Assuming sufficient capa-
city and appropriate treatment mode in the sanitary treatment plant, pretreatment of wastes from
such an area could make wastewaters adaptable to "polishing” in the sanitary system. It is
further assumed that there is sufficient capacity in the sanitary sewer system t¢ accommodate the
flow and associated stormwater from such an area. The pretreatment would consist of gravity
separation of free oil and grease and suspended solids in a basin equipped for convenient removal
of separated oils and solids. Sizing and equipping of such a pretreatment system would depend on
lTevels of usage anticipated, equipment provided, stormwater flow, and other physical factors
specific to the location,

General guidance identifying pollutants of concern from various sources within a maintenance

complex is provided in the following table. The assumptions regarding the maintanance compiex
area are stated in Table 4-4,

The system described above will likely be appropriate for many installaticns; actual planning




7. Sanitary Sewer Collection System

i

instructions concerning appropriate disposal techniques for wastes such as bhar

LATRINES

WATER PIUNTAIN —
WASTE DRAING

WATERS, ETC.

PRETREATED oiLY
WASTENATERS

To NSTAUATION
g:fﬁf%gﬁ?égg?ﬁgwo PR AL W

Figure 4-17 Sanitary Sewer System

Two types of wastewaters will enter the sanitary sewer system: {1} these conventionally
hooked into a sanitary system, e.g., from latrines, water fountains, and conventional building
maintenance activities, and (2) those prefreated industrial wastewaters that have been determined
to be compatible with installation sewer and treatment systems. “Pretreatment” may

involve using
actual treatment systems located within the maintenance complex, or providing occ:

upant-oriented
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Retrofitting Existing Maintenance Facilities

Changes in existing maintenance operations and retrofiiting maintenance facilities can help
installations meet water pollution control requirements. An added benefit from well-coordinated
changes in facilities is greater personnel efficiency in maintenance practices. A common indica-
tor of water pollution control problems from maintenance facilities is finding oil, detergents, or
solvents in stormwater discharges. Vehicle washracks are commonly recognized as 2 source of water
pollution control problems. Generally, the major functions in & tactical vehicle maintenance area
which cause water pollution problems are: {See Table 4-4, page 179)

1} Cleaning operations. Includes vehicle exterior and interior washing, parts, work area,
and major vehicle component {mofors and gun tubes} cleaning. Some of these cleaning
operations are most frequently accomplished at washracks with cold water, excessive
cleaning aids {detergents, solvenis and fuels}, and substantial labor. The wastewazer
from these cleaning operations will almost always be found to discharge directly intc -
stormwater systems, or to pass ihrough poorly designed and ireffective "sediment ;
basinrs/oil separators” buili with washracks. Other ¢leaning operations such as "parts
cleaning” will invelve containers of solvents or fuels which, because of a lack of alter- s
natives, will be dumped into stormwater drains or at the edge of 2 motor pool. Less fre- -
quently, discharges from cleaning operations will be found to be a cause of major prob-
lems in sanitary sewers or itreatment plants which were not designed to accommodate either
the volumes or the waste concentrations and character present in the industrial-like
wastewater from tactical vehicle maintenance areas.

2} 0ils and lubricants {POL) storage, transfer and handling operations. i
Most POL products are stored in exterior, unequipped, unlit, and uncovered areas. The
most common storage container is the 55-galion drum, For purposes of clearly describing
this "source" of water pollution, consider changing crankcase oil only on an M-60 tank
motor-pack. Maintenance personnel must drain approximately 17 galions (130 pounds) of
waste oil from the engine. This waste o1l must then be disposed of using facilities and
equipment which are either non-existent, or not designed to facilitate clean, efficient
transfers from engine to waste oil storage containers. Replacement oil is frequently
obtained from POL storage areas by tipping 55-gallon drums to fill 1-gallon containers
which are used to convey oil from storage to engine. Maintenance personnel will make 17
transfers of new oil in servicing a singlie M-60 engine. Commonly, all of the above will
occur in exterior hardstand areas such as that provided for washracks or parking.
Current design guidance and recently constructed facilities do not address these poliu-
tion control inadeauacies.




3) Storage, handling, and transfer equipment and faciiities for other materi
vehicle operation and maintenance.
{non-POL) required in maintenance of the fleets of sophisticated, complex,
vehicle types required by the Army generally are "makeshift" at best. Ho
{antifreeze, paints, synthetic hydraulic fluids), parts (protected fr
oil or other preservatives), cleaning compounds, compressed gases, an
must be stored, transferred, and used in a maintenance area. Specifi
activities generate water pollution control problems are as diverse as
used. Generally, principles described in (2) above will apply.

Preventing water pollution through modification of the facilities, equipment, procedures, and
operations using water, or exposed to stormwater, is the most economical way *o achieve environ-
mental goals related to vehicle maintenance. Treatment of the tremendous volumes of wastewater,
and diverse character and concentrations of pollutants in wastewater from existing Army vehicle
maintenance areas would require industrial waste treatment operations and processes which are com-
plex, costly (capital and 0&M), and energy and manpower intensive. The character of wastewaters
from existing maintenance facilities has been found to require wastewater treatment facilities
which could not be physically located where required because of space limitaiions within the can-
tonment area.

Information presented in Chapter 3 was developed as a means of preventing or minimizing pel-
Tution control problems associated with new maintenance facilities. Individual functional areas
described in Chapter 3 also have application to modernization or retrofitting of existing facili-
ties, and to those facilities in the various stages of the MCA construction cycle. The following
functional areas described in Chapter 3 would likely have direct application to modernization
either through new construction or extensive modification of existing facilities:

1) Interior Spaces:

Scheduled Maintenance Bay OM1
Unscheduled Maintenance Bay M2
Parts Cleaning 0M8

2) Exterior {Covered) Maintenance Spaces:
Tracked (Wheeled) Vehicle Maintenance Platform OK1l
Centralized Wheeled Vehicle Washing 0M13

o




I

Centralized Tracked Vehicle Washing

3) Exterior Support Spaces:
POL Storage oM22
TOE Vehicle Parking 0M23

I

Actual design of wastewater freatment facilities is dependent upon specific information
regarding volume, and on character and concentration of wastes. This information can be deter-
mined or estimated once a maintenance area conceptual plan is available. _

Retrofitting maintenance facilities can include additive structures, installing new or revis-
ing existing building support systems, building alterations, and numerous other general categories
of construction or equipment installation and modification. For purposes of this document, the
process will be described through which a concept for improving facilities for a specific purpose
within existing maintenance areas was developed.

Ft. Carson, Colorado, had indorsed and planned construction of a centralized exterior wash
facility. Discussions between CERL engineers and occupants of maintenance areas {Motor Sergeants
and Warrant Officers) were held to develop a concept of a facility which would accommedate activi-
ties being performed on existing motor pocl washracks which could not be performed at centralized
wash areas. The concept was adopted for incorporation with installation construction planning.
The system developed was the "tracked vehicle" maintenance platform described in Chapter 3, OMI1.
This concept was taken from the "idea stage" to preliminary sketches and cost estimates. This
idea has since been adopted by F{. Stewart and Ft 'ewis as a means of modernizing their mainte-
nance areas. The concept was modified to meet the unique requiremants of TOE units at the new
installations, and improved to accommodate more activities than previously anticipated at Ft. Car-
sen,

The benefits of this retrofitting include: 1) various water pollution concerns from mainte-
nance activities were minimized or eliminated, 2) maintenance personnel anticipate substantial
improvement in personnel efficiency while performing the maintenance activities addressed by the
facility, 3) POL products, new and used, will be handled in a much more efficient and effective
manner, and 4) substantial capital and 0&M costs for pollution control systems were avoided, or
minimized.
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Factlity information fer U.5. Army tactical vehicle organizationsl and support
ssinttmnce -- Chamisign, It @ Comstruction Eaginecering Research Laboratory;
Soringfieid, VA : svaiiable from KTIS, 1920,

186 p.  {Taghnies?® repory ; P-103)

1. Vekicles, silitary-maintenynce and repeir, 2. Garages.design and con-
stesitfon. I, Title @ 3.3, Arsy tactics) vehlcie cruafzational ane support
silntenence, 3. Series: u.5. Army Construction Engineering Research Labora-
tery. Technical report ; P-108.




